The need of a fs-scale pulsed, high repetition rate, X-ray source for time-resolved fine analysis of matter (spectroscopy and photon scattering) in the linear response regime is addressed by the conceptual design of a facility called MariX (Multi-disciplinary Advanced Research Infrastructure for the generation and application of X-rays) outperforming current X-ray sources for the declared scope. MariX is based on the original design of a two-pass two-way superconducting linear electron accelerator, equipped with an arc compressor, to be operated in CW mode (1 MHz). MariX provides FEL emission in the range 0.2-8 keV with 10 8 photons per pulse ideally suited for photoelectric effect and inelastic X-ray scattering experiments. The accelerator complex includes an early stage that supports an advanced inverse Compton source of very high-flux hard X-rays of energies up to 180 keV that is well adapted for large area radiological imaging, realizing a broad science programme and serving a multidisciplinary user community, covering fundamental science of matter and application to life sciences, including health at preclinical and clinical level.
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Introduction
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Shanghai [6] , LCLS-II [7] , MaRIE [8] . All these sources provide ultra- cess. Two FEL emitting in the VUV-Soft-X rays are also operational in 17 Europe, FLASH in Hamburg [9] and FERMI in Trieste [10] . FERMI is has been in the study of the internal structure or ordering of materials
35
(solids, molecules, atoms). This is due to the inherent efficiency of those 36 experiments, which are often compatible with single pulse detection.
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On the contrary spectroscopic probes, suitable to study magnetic and for fine analysis experiments.
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Here we outline some elements of scientific case in advanced photon Compton source (ICS) of very high X-ray energy (up to 180 keV).
21
The desired pulse structure, intensity, repetition rate, reduced jitter 
43
Hereafter we first describe the machine layout. Then, we will discuss 
Machine layout
MariX is a multi-purpose infrastructure constituted by two different The concept of the ICS high-flux Compton Source is to enable ad- bandwidth of 1%-10% (see Table 2 ). which is at most 3-4 orders of magnitude lower than the individual will be substantially eliminated, thus approaching, at hard X-ray ener- 13.7 nm radiation and can be generated by HHG in gas [21] or with a 16 dedicated FEL oscillator [22] . In the example shown in Fig. 4 (case c), 17 performed at = 9, three undulator modules (with periods respectively 
Conclusions
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A new generation accelerator complex is at the core of the MariX fa-33 cility dedicated and optimized to ultrafast coherent-X-ray spectroscopy and inelastic photon scattering, and to highly penetrating X-ray imag- 
